produced by RO 2 +NO is missing. As a result, the balance term D RO2 -P RO2 remains correct as the production and destruction terms are smaller by the same unknown amount. Another group of RO 2 radicals which are not well captured by ROxLIF are nitrate peroxy radicals which are formed by the reaction of NO 3 radicals with alkenes.
Some nitrate peroxy radical species (e.g., from propene and butenes) react with NO and produce besides HO 2 in a parallel reaction carbonyl compounds and NO 2 as products. The latter reaction constitutes a ROx sink. In the present work, NO 3 reactions with VOCs play a minor role (Section 4.2.3).
Other uncertainties in the RO 2 budget are caused by the rate constants that are given in Table 1 as effective values for the lumped RO 2 radicals. It is well known that the rate coefficients for the reactions of RO 2 with NO, HO 2 , and RO 2 depend on the chemical structure of the RO 2 species. According to Jenkin et al. (2019) (Jenkin et al., 2019) . The MCM value used in Table 1 sink, a larger rate constant could help resolve the discrepancy. However, the 10% increase of the rate constant for R8 + R14 in Figs. S5 and S6 is far too small to explain the observed imbalance.
The reaction of RO 2 radicals with NO can form HO 2 (reaction R8) resulting in radical-chain propagation, or produce organic nitrates (reaction R14) resulting in chain termination. As the branching ratio can be different for each RO 2 species and as most of the organic reactivity was caused by unmeasured VOCs, the branching ratios of most RO 2 species are not known. Typical yields for organic nitrates lie in the range between 1% and 35% (Atkinson, 1982; Lightfoot et al., 1992) . For the budget analysis (Figs. 2-4), an organic nitrate yield of 5% is assumed. Figs. S7 and S8 show cases where higher yields (10%, 20%) are assumed. Higher organic nitrate yields compensate the slightly negative bias of D-P in the RO x budget (Fig. S7 ). An average yield of 10% would lead to a perfect balance between production and destruction rate of ROx during daytime, whereas a yield of 20% would result in a slightly positive bias of up to +1 ppbv/h in D-P. For the HO 2 production rate, these changes have little impact. Thus, in all cases (80%, 90%, 95% yield of HO 2 ), the HO 2 budget is balanced within the experimental uncertainties.
Published rate constants for the reaction RO 2 +HO 2 (R16) lie in the range between 0.5×10 -11 cm 3 s -1 and 2.2×10 -11 cm 3 s -1 at 298K (Jenkin et al., 2019) . In MCM, a general value of 2.3×10 -11 cm 3 s -1 (298K) is assumed and scaled by an RO 2 specific factor which is typically 0.5 -0.7. In the budget analysis we have used the upper limit with a scaling factor of one. Thus, the possible bias of the calculated RO 2 +HO 2 rate is in the order of a factor of 2.
Under the polluted conditions of the campaign, the loss of RO 2 and HO 2 is largely dominated by NO. The reaction RO 2 +HO 2 contributes only a few percent to the ROx loss during daytime and no more than 10% at sunset, when NO is small. Thus, the bias in the calculated ROx loss rate remains well below 5% at daytime.
Similar considerations apply to the loss of RO 2 and HO 2 , which is also dominated by NO during the day.
Rate coefficients for self and cross reactions of RO 2 are diverse and difficult to parameterize (Jenkin et al., 2019) . The rate constants for the most abundant species are generally an order of magnitude smaller than for the reaction R16 (RO 2 +HO 2 ). Self reactions of oxygenated RO 2 and cross reactions of some RO 2 can be as fast as reaction R16 (Jenkin et al., 2019 C 2 -C 6 alkenes, C 6 -C 10 aromatics; l Gas chromatography equipped with mass spectrometer and a flame ionization detector. 
